Endoplasmic reticulum stress-mediated autophagy activation attenuates fumonisin B1 induced hepatotoxicity in vitro and in vivo.
Although pathological characteristics of fumonisin B1 are known to induce hepatic injury over prolonged periods, the cellular defense mechanisms against the detrimental effects of FB1 are still unknown. The underlying mechanisms of FB1 toxicity are thought to be related with the inhibition of ceramide synthase, causing an accumulation of sphingoid bases, which in turn cause development of oxidative stress. Herein, we investigated whether autophagy, a cellular defense mechanism, protects liver cells from FB1 exposure. To accomplish this, we utilized HepG2 cells and a mouse model to study the effects of FB1 in the autophagy pathway. FB1 was capable of inducing autophagy via the generation of ROS, induction of endoplasmic reticulum stress, phosphorylation of JNK, suppression of mTOR and activation of LC3I/II in HepG2 cells and mice livers. Treatment of HepG2 cells with the ROS scavenger N-acetyl-l-cysteine alleviated ER stress stimulation and induced HepG2 cell death. Moreover, suppression of autophagy with 3-Methyladenine enhanced HepG2 cells apoptosis. Concurrently, four consecutive days exposure of mice livers to FB1 altered the levels of sphingoid bases, hepatic enzymes and induced histopathological changes. Moreover, the expression levels of major ER stress and autophagy-related markers such as PERK, IRE1-α, and LC3I/II also increased. Autophagy activation protected HepG2 cells and mice livers from the lethal effects of FB1. Hence, these findings specify that, the compounds that modify autophagy might be useful therapeutic agents for treatment of patients with FB1 induced liver ailments.